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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
fornn the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or In public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 2, 3, 4. 5, 6. 17. 19, 21 are rejected under 35 U.S.C, 102(b) as being 
anticipated by Lien (US patent 6,004,464). Lien discloses the system including a tan for 
receiving spent brine, nanofiltration membranes in series for treating the spent brine 
from the tank, and a treated or regenerated spent brine tank receiving, which receives 
the permeate or treated spent brine (Fig. 1). Lien discloses the brine as collected from 
"a cation exchange resin, which removes polyvalent ions from aqueous streams, and is 
regenerated with a brine containing sodium chloride (column 1, lines 1 1-29). Lien 
further teaches reusing the collected (permeate) regenerated salt solution, e.g directing 
the salt solution back to the cation exchange resin (column 5, lines 22-27, and lines 49- 
51), and performing the process in a continuous or discontinuous mode (column 5, 
second paragraph). The cation exchange resin is an inherent part of the system. 
Regarding claims 2-4 (see elements 1 1 , 33(a, b), 55 and 70). 

Regarding claims 5 and 6, (see column 5, lines 15-20, and 56-61 , column 4, lines 3-16, 
column 8. claims 15-17). 
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3. Claims 1-6, 17, 19, 21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Brigano et al (US 5,254,257)(hereinafter Brigano). Brigano discloses the system 
including the ion exchange (cation exchange) resin column or tank connected to receive 
a brine regenerant, and to discharge the regenerant to tank to received the spent brine, 
the tank is connected to one or more nanofiltration membranes , fluid connection 
between the resin the spent brine tan and the membrane is inherent; the process of 
regeneration and recirculating back to the system and the system are disclosed in 
Brigano (elements 12, 48or 48 a, 48b, 52, 86, and 88 (connected to the cation 
exchange resin (not shown), Figs. 1-2, and column 3, lines 55-68, and column 4, and 
column 5,. lines 1-14). Limitations of claims 4-6 are also disclosed (column 1 , lines 1-60, 
and column 3, first paragraph). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 7-8, 14, 16, 17-20 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brigano et al (US 5,254,257) (hereinafter Brigano). Brigano, discussed in the 
paragraph above, teaches the regeneration of spent brine with nanofiltration, and 
recirculation of the regenerated brine, and the system to perform the process. The fluid 
mixer valve couple to the resin and to a water tank to dilute spent brine is not disclosed 
in Brigano. Regarding claims 1-8, and 17-20. Brigano teaches monitoring brine 
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concentration and performing brine concentration adjustment when required (column 4, 
lines 47-65). It would have been obvious to one skilled in the art at the time the 
invention was made, alternatively dilute the brine, when the concentration of the recyled 
brine do not meet the required concentration for the ion exchange regeneration. It 
would have been obvious tone skilled in the art to perform the brine adjustment by 
either adding salt, as disclosed in Brigano, or by adding water to adjust the 
concentration depending on requirements indicated by the control (78) in Brigano's 
system. As claims 8, nanofiltration has been discussed above (element 48). As to claim 
14, removing the need water, e.g. adjustment water by a pump, e.g driving the water 
from any source to a valve or mixing point, it would have been obvious to one skilled in 
the art at the time the invention was made (note that Brigano discloses pumps and 
valves for moving fluids in the system , see Fig. 1). Regenerant containing sodium 
chloride is disclosed(column 1, lines 16-17). 

6. Claims 9-13, 15, 18, 20 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Brigano et al (US 5256,257) in view of Hassan (US 6,508,936) and Guillhen (US 
4,806,244). Brigano, discussed above, fail to disclose combining the process with a 
reverse osmosis membrane for separating or concentrating the monovalent ions, and 
produce water as claimed in the present claims. Hassan teaches using reverse 
osmosis membranes to concentrate or separate monovalent ions from a permeate of a 
nanofiltration membrane , and the system, and the production of drinking water free of 
the monovalent ions (abstract, Fig. 2). It would have been obvious to one skilled in the 
art at the time the invention was made, whishing to concentrate a salt solution (e.g a 
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sodium chloride solution) to produce a purified water an concentrate salt, for any use, to 
use reverse osmosis membrane, as suggested in Hassan. 

One skilled in the is art at the time the invention was made would have been motivated 
to adjust the sat concentration of the brine from the nanofiltration in Brigano's process 
by adding additional salt, as disclosed by Brinago, or alternatively by concentrating by 
removing salt, when the concentration is low, or by adding water if the concentration is 
high. Furthermore, using tap water, or water from the reverse osmosis membrane it 
would have been obvious to the skilled artisan, since the water is free of contaminates, 
and do not further alter the brine regenerant composition. 
Guilhem is further cited as evidence of alternative use of nanofiltration or reverse 
osmosis membranes is regeneration of spent brine (column 3. lines 67-68, and column 
4, lines 1-17, and last paragraph bridging with column 5, lines 1-2, and lines 14-67). 
The later reference also teaches combining more than one or more membranes in the 
process (column 5, lines 36-42). It would have been obvious to one skilled in the art at 
the time the invention was made to combine alternatively nanofiltration and reverse 
osmosis membrane for separation and brine concentration. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Reference 5,932,106 is cited as teaching brine treatment with 
nanofiltration membrane and re use in ion exchange. Additional references also teach 
brine reuse.. 
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Any inquiry concerning this communication or earlier communications from the . 
examiner should be directed to Ana M. Fortuna whose telephone number is (571 ) 272- 
1 141 . The examiner can normally be reached on 9:30-6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wanda L. Walker can be reached on (571 ) 272-1 1 51 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). ^ ^ — ^ 
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